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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a semiconductor device having a 
MOSFET capable of realizing both hot carrier suppression and large current 
driving force, and to provide a manufacturing method therefor. 
SOLUTION: A T-shaped electrode 3 comprises a first gate electrode 
section 3a equivalent to a portion T in a lower section, and a second gate 
electrode section 3b equivalent to a portion '-' in an upper section. First 
side wall spacers 7 and first side wails 8 are so formed as to be aajacent to 
the side walls of the electrode section 3a and as to be below the electrode 
section 3b. Below the side walls 8, one part of extension regions 15 is 
positioned through the spacers 7. The side walls 8 are formed of a high- £ 
permittivity material having a higher permittivity than that of a silicon oxide 
film. 
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(57) [g#j] 

[ami] * ? f * +- ymmf±'*mmi}*PiK 
T?y- f s« 3 «Tass<D" 1 - ©su 

i)K«Sti» 1 V- Mgffi8B3 a t±mu<D © 

85^{cffi^rsm2 y- h«ffiau3 b $ 1 

y- h ««SB53 a ®mWZ.W& b 2 y- h SffiSB 
3 bTKSBUMS;*-;— *7RC«?fl1>--f KS*-.»l/8 
jWfriRSn*. mif-f Ftf*-*8©T#tCttiRlfl!l 
^-U- 7 L X x ? * x> 3 >{S« 1 5 <D-9H 




1 : PS3/'J=]^B« 
3 : TW-HI 

1 T ;«2W^-t) 
1 B:«I2+H , I«0*-IU 
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(2) 

1 

[»HF»#©«HI] 

{isajos i j tmfts&ic&i&stizm i ©mos f 

fflSB3ll©MOSFETtt. 

JflfB**fl^©±IB$Kj^Wicmfi)c3 ftSBrfc©* 

sss©*********^* **y>^ a >««*?r l . 

8iTSB-*f©y-* • FW>«Biilira©tJ£¥S9ttS«© 

* ] - {cffi^ £TJg«5©8 1 y- r 

SB© "-" {cffi^-r4^2y-h«fi3i5i*Wb. 

mussr i ©y- H*sai«!iBr*>-3ji(ri2^2 y- r «s 
anw&snsy- t««Mfliaifittae36tc* 

*. B(rffiy-FSffirtfl«S«6««W3^«:|Jffi-«©y 

• KW>««^*V?ft©iJiria:£* *y>^a>« 
#©*l>& < £ *>— 8U±(c{4K L . 

newmaiaiiefli 1 ©mo s f e t 

H?sei(iji«cS«(C0fi)t$tlS»2©MO S F ET43 6 
B?fieS?2©MOSFET{t. 

H5ia^»»s«©±«8Bfcjai)?w{c3i5jiiS3 nfc-*f© v 

B5fSH»©v-^ • Fb-f>fiR«IUJ©l?iE^{*S«© 30 

aii±«:«ja3tvfcy- r&«H£> 

tifcJ0I3] »l©MOSFET*WT-5**#»a 

©UfJi^-cfto-c. 

BflgSB 1 ©MO S F E T©t«i§Hf «. 

(a) iris*a«*s«Lh«:y- ri»i»»*jstt«K:»*ja 
a. i*y-r»«uB±«cmy-h*«w*«r4* 
y?y<»:, 

(b) iriB*i©y-h«eai5*^^^iLr3f3e©aii« 40 
ga©^s«j**ALrx^^^>^ g >««*jbi8** 

y<t. 

coarew 1 y- hsegp©flBssvi3iBi *xf->v 

wirsaw 1 ©y- h^ips^fiiB^ 1 ©«ijg«Si»« 
orKriaws©^*^©^!*® bt . 

come* 1 y- hssassyfwss 1 ©wj«*a«Bi* 
±;fr*^»J9i^£©7«$£r¥«ft-r*xy*y£. 50 



4$M2 0 03-23 1 4 7 
2 

(f)i5ie^r i ©y- hmmwRvmiam 1 ©flMSite&iia 

i. 

(q)friay- hset*f4®*-e©T»©Hij8eii 1 ©y- 
b sMsscme* 1 ©«ijigi6»ii&K: ^ * - - > y o 

s x y * y t jt % friem 1 ro'jh 2 ©y- 

ajsssn. fjK^ 1 ©y- h««a»*T^© " 1 - tctu 

u use* y 5. y *si 1 cm&mmmu 

mem \ ©y- h*«s«wffi-c^H58a^2 y- 
ffl$T(c*JJS<*tisy- h*artfiijia»tg«i l-cm^s 
tv 

flrrey- r «ttrWut«wR« ^ -j ^ >6Mt«u: k> m > 
5»f*«a©«ffl^. 

[IS^f 4 ] SlsltJS 3 IBtS©*i*f*«S©iSig:*7j£-c 

B5S6*»#«««Hiiga^ 1 ©MO S F E T£5fc&L"CinJ 
IB^NK*S«tCj&jX<**i.5#2 ©MO S F E T*<* fjK. 

su 

BtTi2^2©MO S F E T©S«j£Ig«. 
S©Xg*lt«e»2©MO S F E T^fiSfflKjRfTS^ 
(i)iilBX y y Ch)aic. 2 ©y- h *«8B©Jf5 

wwiasB 1 ©y- hsffisu©»ttiim^«c*4J: *> 
{c, tiriBy- hHWMt, -t©r«©B(r3a^ 1 ©y 

- h tSffiSBR^MiaSr 1 ©flBS*6J»B^{CA5r-->y 

L/r^y-niffisp^-s^y^yiia*. bstscsps 
1 2©y— 1> a«8ucc j: 0 Wiii^«*sjEg^«©ii 

«y-hS«*i«Jiit3n4. ^f*£«©Kig#£. 
C^©if«^SftBB] 
[000 1 ] 

[«W©B-r*S^R] C©*WW. MOSFET* 
C0002] 

D (Liqhtlv Doped Drain) fltifefr < MC^tlf 
[ 0 0 0 3 ] m 1 3 ttfl£*©L D DflfcS©MO S F E T 

**r»riBia-c*s. igiiaKTjx-rjz^K:. pgs^y:3> 
s« 2 1 ©±@awc-*t© V - X • Is®® 2 r> . 

25.2 5rar*ti63T4-en-en©*aaj««i^fiii©iiR*!S 

[0004KIT. -*t©y-*- F^'^>gl«^2 
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3 

5. 2 5BB©PS!^V=J>SS2 l©*ffi±tcy-Hft 
-;U2 4*s«fiS3n-5. 

[0005] x^Xf->J/3>3 5ttMOSFETfl)f 

x 9 x f-Zs V a ^18«©gF£*S!a <t U r ©«F-S#raSl t 
[0006] 

l#6933WWifcL J: *> tVZ>m&] SE*©MO SFET4 

[0007] C<Dm&±.&MS&i:mm-*Z1tlblci3: 
^tca^f *MOS F ETfcWTS^iUfcf&SRtf-e© 

* c 4 * ew i -r a . 

[00083 

[SH*JBfc-r*;fc*>©^!8] C©#&9J{c«*i»jR3Sl 

nxi<o^mtmmit. &imm&icBmt\ i ©m 

OSFETfcWT^SW^KtN&oT. 8*32311 ©M 
OSFETB. WfB^3K*S«©±»aiJ{Cjl^tc»fiS 
3ft*m5£©i»mS?©-*f©V--x • F U 4 :<4Wt« 

*, WE— *f©v-;* • Fu4>tMi**ft*ftfl!i©ti 
>flM*ftu 8ir82-*t©v-x ♦ Fw^fmnro* 

fay- Mfe»BJ:{i:JBl«3nfc»fiDKtt*«T^tt<DT?: 
y- 3 6«C«*. W83T^y-h«ffiWT?: 

© " i " ecffls^-«T»ap©m i y- F«e»i±«sp 
© --" {ctiM§-rs3J2y-f-*«3i$£*«u aiKS* 
i oy-vmssmmTiP'omssmz y- h^sarFtc 
^3n«y-hasrt»JS*ft»jK i &3 6tcfiiA, «r§e 
y-hnmmimmm\3.z?>tcmi-*t<Dv~z- f 

U >&«**i**i©i«82x f X r-> a >«$t©4>fc 
< <!: 6HfcttetiBU i-Iffiy- h««rt©Jg*&K©% 
'J a >«<tK J: *) ift c»K**©l«SI«*«»-C?gfiS I, 

[ o o o 9 ] *fc. sujaa 2 ©«««:. sssas i sett© 

*»(*»S-CftoT. WI2¥i«*SSSrai!Si2SI 1 ©MO 

sFETitifeatT, m&%mto&&tcBiizztizm2 

©MOSFET*36KWU fJ82&2©MOSFET 
fct. wI2¥#i*S«©±SapfCjlJRe«j{c^JiS3n/c-^ 
©V-x- Ft/ I»i2-*t©V-X- FU-f 

>««ra©irK^is<*««©aiH±{cjBfiS3n/cy- v 

[0010] C©fc9!{C«Sia*JH3&i8©^t«$H 



(3) #gfl20 03 - 23 1 4 7 

4 

©tSlit^ffit*. «l©MOSFET^-r-5^«f*^W 
©SJS^ffi-CJfco-r. i5EIBl©MOSFET©$S3iX 

s«. (a)«iE^ast*s«±{cy- 

gost. ay- M6*i«Lt«:ai 1 y- h«gg&*fl$ii&T 

Z>X?V?t, Cb)mriS»l©y-h«ffiffl!«:^X-5'<b 
UrWS©*«S!©^«i«I«:*AL-CXf X^>^> 3 > 

fai**^***^? co«(r83» i y- h«s* 
©flflsatfitriex * x ^> a >««llw:8j 1 ©«ij»s»*a 

SJBfcJ&flET 4 •X'rvrft. (d)flFiBjB l © >/- h mfls 

10 aERcmieas 1 ©ffljs&»*is*vx * 4 uriwfijjrrsi© 
mnmo^mnmx . wiax * * ?• > 5x a xkhs 

comb* i y- h*fisassc^iB» i <»mm&mm* 

(f)ftr83& i ©y- hn&arcRcFfnesr.i ©tsisg&fcBS 
*^ty««±{cy- i- ss«^ia*^«-r 4 
i . Cfl>«rtey- h zvrmomim i © 

y- F*ffiajRcm8s^ 1 <Dm§&imm&ic>**-~ > 
yu-c. «??L/c«n2y-hsffii^ii-cA4^2y- 
20 m«si5«s-&x^-^44«A. »sa»i 11^*2© 

y- h«ffi«4tCj:r,lllfBJI5«*iT^«©T?:y- US 

«*«#fiX3n. MtaM i ©y- nsffiasuT^© - 1 " 

5C«^L. !W3Sff2©y-hS8gaMJT¥© «Cffl 
SL. Wi2X^v^Cfl)»«:«^-r*3li©«S«tRK 

ttwsssii i ©y- h«ssBffiiM-c*»oa5fiBm2 y- 
«3Bi>8ra*©KR***tf4rjgjfcurt,>*. 

(0011]*fc. il*^4©»lS«. I**«3SC«{© 

m 1 ©MO S F E T 4«til/-CfIi3*i»ft:S«(C^RK3 
nsm2©MOSFET*3?.CC#l,, ifS»2©MO 

s f e T©«i£i««. (h)fnax^ •» yc^-fjsex^ 
» y co-en-en <tRi^s©xs%Btr8B» 2 ©mo s f 

ate iwffisi2©y- hsaigi5©««*ifrgB0 1 ©y- 
*mw«: . e©Ta©i^e^ i ©y- h meats tfiwie 

40 Wkn*> x?-y?± %«it . wii2» 1 Rtf SB 2 ©y - h 

34a5. 
[00 12] 

mmummomm <nit©}gssi >h i bc©^«ji 

©HJt©^ffl 1 •C*5^3W*«S©Wi§«rw-r»iiifiW-C 

*s. raiatcmTJ: *> {c. pat^ 3>s« i ©.LiafHi 
•r 4*n-en©«g|jas«*. fl!i©<ata<fc *> *mtwsL# 

50 Kl»i*7f>i/3>ia«(LDD«H«) ISiJfci. 



- 3 - 



COO l 3] •etr. -*r©y-x • Ki/-/>«*5. 

5 ra© p m-> >j a >s« i ©affi±K y- v mtm 2 # 
1 y- h«ess3 a t±mm> '-" ©snatt^r* 

Sf2y-h«ffiSI53 b y-H8«SR2±{C 

(00 14JO. 1 8 Mm («/hy-h^-ao at? 

^Tffll,»Tt>*MOSFET©:(M*£g^b*:tB-&. jft 
2y-bS«^3boy-hSLbttm»0. 6wm 
5Siy-MI«g|l3a©y~h&LaW«l 

[o 0 1 5 ) m 1 y- h«ssB3 &®mmcmmb> *» 
n, mfljs^^— «f7i»2y-hssap3b<!:<Dra 

«cmiM F^*-;U8**Jf5fiJi<**i*. ftllMF** 
-JW8©T^tCW» 1 fflHS*^— ?7 ZftO-Cx. ? 

[0 0 18] COi^K. SUflflfiX^— *7&tfSfll 
F9*-Mfr8tt. 81 y-f-W5aP3a»Jffi*C*vo 

»2y-h*taap3 bT*tc^fis$nsy-h«ffirtflta 

e*6*WH«!:LTt9H!6rS. y- h«B^H£«MtjK©ffi 
/? CT&fofc. T^y- h«ffi3 bT©SI 1 WJgX^- 

basset, o. 0 3/imgarj^fiXsni. 
[0017] tor. ±a$Lfc*#%ia:«L./t«^©v- 

X - FW>«i85. x*Xf->*/ a >fig«n 5, 
y- hSfi3Stf PMU V 3>Sfi 1 ©**&&Jiftfi0l£ 

[00 18JWU*. x»*^>^a>«Jai 5©N§i 
*«&i«&«4 • 1 O'Vcm't-iXO^X^. 

#*>©*#61«J«K4&4. 

[00193 ttc. T^y- h*e3©Nai^*6iB!«s 

«1 • 1 0"/cm , r*5j— «C. PS!i"J3>StSl© 
P32**MaiftS«2 • 1 O'Vcm'TSl-tcaseSft 

[0 02 0] Ff*-*8tt. S/';a> 

h. «t>-«w%«a»tt«-c*si/y=»>^b« <s i 
,n,) fcgJttc:***^ ttmmmt "i" tubers 

[002 1 ] flMMtX't— 9-7. SB 1 f-f K-5*-Jl> 
8£tfS2y-h««3S3b©«i|iHK:BfflgU *oy- 
X- FH'>«Rl|85©«ii©-3|J±K:^2i)i!iex^— !f 
1 7*^3 flttffBX't-IM 7ilcm2-9--< F 

[002 2] C©J:^«c«jg{c*st»-C t »iy-H8t 



(4) #H2 003-23 1 47 

6 

a$3 avmstfrhov >)*s>nfttm2.y- h'£fisSB3 

b*6©SiE*WCJ:o-Cx^^7 1 >^3>«i|!|l 5© 
SiffitcS^SrlK 881 (accunulation mode) Stt-SC 

[0 02 3] WiLtf. y-hSEVg. FU-OKEEV 
d. y-xmEEVs iUfcit. rVg = Vd^Vdd 

(*aa*E) . v s = o j <oM-%wtmo>3!#TK*s{.\ 
•ctt. y- h • v-xraraiiv ? s = v d d. y - h • 

FU-/>ffl«EEVg d = 0i&^c6. FU-f>flBt?« 
10 «t/^±*fBS#&<. v-^<W©xi»^f->t/ 3 >«HJlS 

1 5 •?©*&(, >«^©S8t**fe CO. V - X |gj© x d/ x 
f->fa>«i*l 5©^«tntt<fcJ>-r*. 

[0024] C©*:*. FW>ffl©X**?->^*> 
1 5 tCfcOTtt&jftttfc^^aSrfctf* C i tc cfc «5 
«HWrt-*it»!>. LDD««©#*©S!«II4-|-*KC 

[0025]-^. v-^m<oxt>^f-yum>mm i 

5©9F£J6!n«. y-h. FU^>©S^6W«te(lflJt8ff. 
20 ts\ *«>wrx©3»*fc£ATiE»«i«©'tf 

aatffiTJc^-r f u ^ >nii©x * * ^ > ^ a 

[0 02 6] t/cjWoT. i^UfeS^-OSatCJ:-^ 
V-XffliJCX^X^^S/a^MWl 5©SF*tlS!n©** 

3 fe+^(c*ijiEffi«)<}S*©i5ft»*@ 4 c t *i-c 

[ 0 0 2 7 ] H 1 4 «S£3je©T^y- h«g«iB©MO 
SFETSr^-rWrffiHT*«. PHtc^TJ: 5<c. PS« 
i"J3>Sfi2 l©±»9UK:-*t©V-X • 
30 «2 5. 2 StfiSfRttlC^fiSSft. -»©V-X • FU 

v 25.25 ia-c*fffi)^i-en^n©iggi5^^ 

xi;x^>^a>tRJ« <LDD««> 3 54^4. 
[0 02 8] LT. V-X • FU-I>»S?25. 25 

ibi«dpij/'J3 >s« 2 i <zmm±ic y- h t&issi 2 2 
**0fifc*4i. y- h»**K2 2±icT^y- bmfts 3 

*>«5fiS3tlS. T*y- h«MI3 3«TSP««ia53 3 a 
Zl^ifWSttSPS 3 b*>6«RE3<a*. 
[0 02 9] T^y- hSiffi3 3©fliMtC1f^ 

40 ®3 3 ©±8S*ffiS|J 3 3b ©jSaPT^SCrF8P«fiifflJ 3 
3 a ©WJffiKg^XJgfiJtS nS. 
[0030] C© i 5 ttT^y- h*ffi4W-r iMO s 
F E T»jt«!|$S!¥ 9-829 5 8^ffl. Wt V-8 - 

2 6 4 7 7 1 #^8. WfM^2 - 2 8 1 6 3 2^W9 
(C*sl»TBB^3nTC»S. Cti6fCPg^3ti/ctH£*©T 

:?y- h«©j»ia«s i L-cy- Mact©ia«^«:aw 
«©iaisiS[tcc-3t»-cw^<.«BiUT:4s6r. r^y- 

50 > ') 3>*Yt«^©«BI««»'CJgffl3tiTH5. 
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[003 1 }-:*. HJfe©fl*!Sl<DMOSFETnJ. 
v -;MM©x 3 >««©ffifil/t<t (Tffftii 
GLOlSmmt) Z «k "3 *fi#«K:SS5rr'<< . gl 1 F 

c o o 3 2 ] t©fc«e>, ^ =i >m<um<D{mmttn 
(S2 y- 3bt pssf a >s« i ©&k© 

J-X - FW>«li£ 5 £©!§*) Ctjfcl8*f#fcttSc; 
&a*-C*. *©*>. Jill Hf*-^8©»jB^n-b 

x*jga«c!&«). wi-jm F9*-/i'8«)jBUf0'<9y 
*©ffis«<bK:{* ^ m o s f e t ©ffia©rsj±£ia * c t 
a. 

[0033] mtf . y- h*ffif*gflBSg«&8ia (ASS» 
t*IB -f F 2 * 8 ) 0>W&\t±MlstcMC\*Q . 

0 3m mr^fiRWte-C* D . C V D^TjRfciiS-r* W 

^©»ga«fc<©i'iiiirei«fe&«J?*JO. o i «m«&r*>* 

*©$©SSfT3ft*CMP*t£©filK«:# 

[0 0 3 4] H2-H7«HlT7nLfc^*S<D}i$Stl<D 
MOS F E TiW^-S^^aODiJS^^-riKBB 

[oo35] *r. a2«c^r<fc^«:. psi";a>s 

« l itcStRKjtty ~ Mean 2 . y- ht6» 

is 2 ±tc # £/ «i a >a> * & 5 $ i y- * mma 3 a * 

[0 0 36] *©». »iy- F«ffiSP3a*VX*£ 
tCJ: «3 P 'J 3 >S<E 1 <D±JBSBK x * ^ a l> 

mmi s.txwrs. &*>, *i y- h*«ap3 ai*x 
hs. y-F$a) r^*-x>y$ti*. 

[003 7] H3fC^TJ:^CC > y- h«tf*K2 

Rv$s i y~ h «&as 3 a <mmR& pmfv => >«« 

1 ©*ib±©-skci& i iwss*'*--* 7 fcisw. sr i «j 

[0038] *©£, I* 1 y- h*ffiSP3 a, IS HBJK 

$tr) I33©xi'^f->^a>«t0{l 5« 

[0039] fcfc. 3»l«"JSg*^- + /7»TEOS3s*P 

»-e»j«s *a*. n i * -f f o * -* 8 tt&m&tm 

(SiN„. A 10.. TaO,. ZrO„. HfO.^C) 



(5) #§§20 0 3-2 3 1 4 7 

8 

i o o 4 o ] m i iws^^-tr 7 z-ftLxm i -9- -f f •> 

3ffS|.flsrC*S T E O S* 6fc 1 {WMX^-lf-7 * 
*©(gT*rffl>*. S'« . IS 1 MS*-*--* 7 2>/c 

* 7 %jfM l ft i^&ifoK 

[0 04 1]*©a H4K:^TJ;5{C. TEOS^N 
SG (Non-<bped Silicate glass) ^<fc 0 

10 a i o^fficcussi-r*. 

[0 04 2] -et/T. a5K^-r<fc^tC. litRU^S^l 
03feCX«:j|iy-h*ggiS3a v S1WM^^"1>-7Z4 
ttffllif-f K^^-Jl/SW-aJtC^UTCMPteJi^lte 

[0043] ±BK#'J i/'Ja>112 4J1tfS 

*>;i";3>ii2 rtt?«2 y- h assu3 b 
tfc*SR«ac«ii i y- h«eai3 aK*fLrNM^« 

f. 

20 [0 04 4 ] -XiC. m 6 CCnVT «fc ^tC. 

«}l5*fflt»r. -1<'Jl"Ja>ll2 **©T»cc>S& l * 

^F->*-/i'8aa t aiffl»»ai ot$ac'*i>-~># 

U SI2y-f-«fiSB3b ifctC. »2y-h 

Sffi«$3 bT©»l«IS^'<—t*-7SC5»11>-^ FO* 
-^8©»«*^fi£-rs. ^©IS*. 3»1 y-hS8ti8f*8 
3 aSV»2y- h*ffiS53 bA^^-ST^y- HSiffi 

33>*^«iS-r4. 

[0 04 5 3 *©«. H7«yjt^J:5K > 3>*fh$ 
ffiDftitoiC. »2y-F«ffi3)l3bS^l-9-'rF't;* 
30 -JU 8 OMBRCFy • FU-{ 5 ©SHHJ-.(C2S 

*l1Nf F9*-Jt'8«flMH-&. ^c*». ^lffl'JSX^ 
— J-TaWflf-f F**-^8©fl2l3*miOr{JT 
EOS^S i N,tf««#i6ii4. 

[0048] *J6©«.« i <mrnismt. s£*©mo s 

F E T©«Jt7 a-Ktk-<r, 0 1 y- h«tSS53 a © 
SfHJgW^ftlX-rSfcACCMPffiffii. 3&2y~hiB 

eaisb^yyy^-?-/ -ms*flaux^ - * - - > yr 

[0 04 7] 08 »**Mj©^SS£S£3ft«36t©MO S 
FET©FU-f >«8fc ! l#tt*jiVri'7:7-e**. pigcc 

^•r <t 5 tc . se*flia©M osfet teit^*^©^ 

5SS©MO S F E T©^A«lal-©y- h«E V g icM* h 
FU-o*SS©tt*tffl^?<^-5T:*jO. jgttSzifeM 

[004 8 3 09 [t*$m<OB1&tUimitkt<»MO S 
F E T©V -^WJ©L DDW**©*^ «BCt^r v 
■C*4. EJHK^r<fc^tC. Se*»jS©MOSFET4!: 
SO J;fs^iS©lK]!8©MOSFET©^r*ia5S*iait.>ai 
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PM'>'J3>a«l i©PN«£fi|S#J&>6©£2»©fl> 
0W»kt4C4K#l>0 . 0 2 umWT<0tl:®W8?t,> 

<^-5T(,>-&j!k. *«j©*8i5#tt*ffl©&^{i*S£«fen 

[0049] @1 Ot3:«atftig©MOSFET©FH 
>«l©i>- -f F 9 * -* 3 4 T^flitflSJ*!*©?^ X f 10 

1 1 «*fU56©iiJa8©MO S F E T© K U -f >«W©J& 1 

* -f F ? * ~* 8 TOfltflfilWK)** ><-f ^SaU- 

t^J&iy-hSEVjr&tf FW>*EVd*3. 3 
V. V-XSEVs*OV±Lfc«£©»flf*&g£^l, 

to 05 0] cn^OHtc^-TJr^tc. HJ6©JBSB1© 

sw^Ui^sci^-c*. +»«t*w»«i«fi**fta 20 

[00 5 1 3 <Hfli©JBfl82>AS I C^fUS 

i &£©ja4F©L s i i yosn^ri-ui/mt 

2. 5Vfc(±©f8» (3&l©«iS*> fcflH*. rt88d*> 

* *$|5T» 1 . 8 VIUTOWB <Sfi2 ©*»&> rEH$ 

fcUKKfltesi/TT^afc©*^*. c©i©-&. -en-en 

©«BURtc*j^-C«kjafb3nfc!mt©M0 S F E TSrffi 

[0052] **6©^S!2 -C«. * 1 ©S«&©M0 S 30 
FETiL xmm0B1& l-CHkbtcT^-h «@H»iS 
©M0SFET4SEU 5J2©«iSS%©MOS FET 
t Lt«ji^©y- F«36©MO S F E T SrSffi L/TI»> 
*. 

[ 0 0 5 3 ] m 1 2 t;£gtt©Bffi2©i£*tti££©ft& 
Sffi 1 ©±JSap{c^/iSSnfc»f)M6it«3 0 tc«t I 

/oaBg/s<ww4 1 &xfu*?v ttmmm* 2#«* 

C 0 0 5 4 ] -e L>X . 1 /OWJ^fi5E0«4 ltctt. S 1 40 

•c^ofcT^y- \-&mm&<D$m<?>Mi& 1 ©mos f 

E T ±*ffli&fltJ§© I /OiNMO S FET5 1 AWtiS. 

3 TTni/fcasy- hs«i«jt©Mo s f e Ttmmtt 

VXv ffflNMOS FET 5 Itfi&fattxX^h. 
[0055]iai2tai3 £©BM6fc*H>T, V-X 

• KU^>««3 6«V-^ • F W>{gia5tC*tIt. 

3 5fc*tl6U ^-FI&»ia3 2{3:y-Hfei»K2 2CC 

*tt£t. a^y-hsflii 3 <»iy-hsssBi 3 50 



#5120 0 3-23 1 47 
10 

a. ^2y-hSSSBl 3 b) «y- hSfi2 3(cWlo 
0. 9JSX^-1»-3 7RC51>-^ F9*-.iU3 8tt-9--f K 
«5*-^2 4tC*tl6-r*. 

[0056]&4a. I/OSNMOSFET5 1iCii> 
v2ENMOSFET5 2±*«ji-r?>fi8. *»- M88 
I93 2«y-K&liB2ilS|Bi!FK:S3|j6Stl. y«- h 
«gep 13aOiiy- F*g8&3 a <h|5lB#{cS5i»3 

n. »iy-h*ffian 3b«s»2y-h«saP3b<!: 

F-)*-JU8 <fc|SJB*ScS[jS;*n*. 

[0 05 7] 1. 8v«T©«a5«EriM^-r-5m2© 
m»fc©MOSFETtc*a>-ttt, <S*EE<tTS 
r* 7 h * + »; r«c«fc *4M&Sfb*£c<c < < a */c 
jo. ay^fSI^JS®^ 2-cmi>Sat>*2fflNMO 
SFET5 2-C«. LDD««*S«»«:S^-r. x 

[0058]jifC. oy^JBMOSFET5 2tl/r 
mSH<0B1& l©T?y-h *ffi#jt©MO S F E T *r/ti 

^stsw^jaiSiiASow^-c^-r. y 
- hs«*s*wwr&^/cw»fpj$a©fiT*Js< ^f«* s 
as, *fc. y-hSffi-9--rx***<-r jsanr 
©y- f *&fej&£-r -sc. i*iffl»-c*4 1 1» 5 ram,-* 

[0059] C©^^^. Vi>y9WBf$.m®4 2l,CU 
fgy- h«ffifl|j£©MO S F E 
V- h«ffi»ji©MO S F E T Hfcfj£?%> <£ *) tSflifWc 

[0 06 0] LtoJiot. 0Ste©»SI2©¥«»f*l$H 
«. » 1 ©SiE*©MO S FETi L"C Htfi©^<S 1 "C 
mL/fcT?:y- hSffi«Bt©MOSFET4»flaL.. tti 
2 ©«2S*©MO S F ETi UTttiSS©^- F flJi®© 
MOSFET*Sffi-r-5C^<Cj:i3. S«iS*©MOS 

f e Tttm.'mxi&mTz c t^-ct *. 

[0 0 6 1 3 Hte©Jf$fc2r^bte*ii». ®2~lil7 

■c^ufeuss©^ i ©tsafefri** i /offlMo s f k 

T5 l©U!Stcjaffl^-lf. Bif^L/cJcOtC. Oi/vi»ffl 
NMOSFET5 2i I /OfflNMOSF E T 5 1 ilHl 

^■TCife< I /OfflNMOSF ET 5 lStfU^?* 
»N MO S F E T 5 2 *0fiE-T ^ C i *i-C# S. 
[0082] 06f7SL./c; vy5?v-atB 

=&fflC»fc^5»-->y«OTtCJ:-or I /OfflMOSF E 

T5 i©T^y-h*ffi3 4}&a;r£KHc. sff i '/- 1- 

3 ail§|-^-ffi<i:ttiJ:^tC»2y- hm^P 
1 3 b4^3»-->y-r-5CiK<k l 3. Sl^- htfi«S 
3U1 3a. mZV- h«©SBl 3 b*»6^c0. IKffiSI* 
JWW- h«ffi«jS©a»y- H*fii 1 3 *w 

[0 08 3] */c. »iy-h««iSll3aJ:0-y-hJ5 
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&>b2 < tt& J: *) Km 2 y- h b so* m i y- 

3 <d(±±*s tjy-hssi^xf^a ^m$&im 
<02"Cinl,fcIgB$) ©y-t-SJ: 

y-h£y-*- Kw>iatt±©ifflic£i;'rsy 

6. 

[0064] 

iil#JS 1 SS«s©¥${*«S©SI 1 ©MO S F E tw- 

K y-xseraK:»r©D«ti£*iaEU y-K F 

©iI#I&fF*S&tT$i**£, V-*«©V*-*' FW 
>^i^tC*s(.*-C. y~hS«F»2(&»K£:frbft:?S2 

XffllOx * *y >*✓ a >««©fiJ6i!Wt*iS9iUTSiS 

[0065] -55. y-K F U >*ffiHJ©*fiiM» 
£0fct.»fctf>. FU"f>tf!J©*? a XiWttV 

[0066] 5 6«c. y- h*Srt<B!JSttt»)9«^ =» 

4«^(cit-«-C«^Jia»t?»fiS I, t y - *«©* f * 

[0067] Lfc^or. tt«ttflWI&Sj§:/ci-tzX* 
ffl^-Cfcy- h«ffirt«gj|6»J!*©StJ¥ fcSffi&tcfWISi 

[0068] W*3S2 f2tS©#?»(*SEttiiSy- l>« 
ffi£*tf*3l2 ©MO S F E T £ T^f- h *S£*t*- 

i ©mo s f e t tafeur^fiK-rs £ iK <* 9 . 

MO S F E T*#JfflTS0!»i&tttCiS£;*-i*TS& 1 RZf 
a2©MOSFET=&ffiCv»^SCt<«-C#4. 
[0069] C©^tC*ftt5S|3RJ«38e*S©^i!»#« 

&<D$mij&-ciima>tizm 1 ©mo s f e Tumrn u 

fc«fc^«:mi©MOSFET*iljfE3#Si. y-Xffli 
©iWf>J/3 >faiSS©ffil6ta<t*S|Jl L/"C^iSSfel8 

[0070136k. y- hssrtffiiJSttstiiw^ 
y > -> 3 >«ps©®st*< fc*in^^Jte t & i. 
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[0 07 1] bfc#r>T. ^f" ? y"(c), CO&tfBftflT 

»»lS©«»4i«ff««C^fi5»-5 Ct<UT*5fc«). M 
OS F E T©#t4?:S*m«cS^C t*srt 5. 
[0072] ia#E4iett©^#£H©«ii:£ffi-Ct:t 
3I«y- h 2 ©MO S F E T *T*y- 
h*®%W3*5» 1 ©MO S F E Titt3tUrBfiST2> 
CtfciO. MOSFET*fUffl-rS@884$tttca^3 
tfTSI 1 2 ©MO S F E T *«ei=>»W/c¥«(*$S 

[0 0 7 3] ARt. X^-y^Ch^Xf-^yCaJ-CO 

fifZC LlCJz "3, »l©MOSFET©»jSya-feX 
4i^tC ifc < St 1 R0*24>MO S F ETZWm- 

[BiS©nm«cHI9|] 

[an co&wo&mvitm 1 -c* i^fcttsssst© 

*3&*7RT©»riEBlT**. 

[02] HiS©^S8 1 ©MO S F E T ©»(*££&$: * 

20 -r»fffi0-c*e. 

[0 3 ] *ffc©J$8B 1 ©MO S F E T ©*¥&#&* «7< 
■TKffiH-C**. 

[0 4 ] $m<oBWi i ©mo s f e Tvm&xmz^ 
-r«(E0-e*4. 

[0 5 ] ^SS©»« 1 ©MO S F E T<Z>«jg^tfe«r* 
TWffi0T»^. 

[0 e ] mm®&& i ©mo s f e Tom&tj&z-* 

[07] ZmvBI&KDMOSFETOMmJJ&Z'H 

30 -r»rffi0r*s. 

[08] ^U6©^«lig£*«tiii©M OSFET© 
[09] *^©JBS£SaM*££©MOSFET© 

y-xMoLDD «Ji©*iFf«K«:^-r y 5 V "C* i . 

[010] S£*«it©MOSFET©FU>f>ffil©y 
F ^ * -iWT©«^l6J*#©y^-< X -> S * U - j 
>{C*4JS?«T*S**in'ry77-C*4. 

[011] **it©fl$.«©MO SF ET©FlW>f!M 
<DfR\ y-f F 1 ?* -JVT©«^I«l?©y^* -f ^ ^ 5 * 

[012] Hifi©»SSi2 ©**^B©fltis*in-rw 

[013] Sf*©L D D**ii©MO S F E T««rrK 
1B0-C*4. 

[014] T^y- h*e«t>i©Mo s f e T*;r<r 
l pgs^y3>sfi. 2 y-ne&R. 3 r=py 

-F««. 3 a &iy-l-*e3B. 3 b Wi2V-Y 
so «®Si5. 5 y-x- Fu^>{S«. 7 SHIMS*'* 
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